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Abstract: The current demand in the power system has led to increasing usage of the Distributed Generation
(DG) and renewable resources. The renewable resources can efficiently supply the loads in the micro grids.
The output power generation of renewable energy resources is unpredictable. Hence, in this paper the optimal
generation dispatch of the DGs in micro grids in both grid-connected and islanded modes is determined. Since
the operation of the micro grid in presence of DGs and various constraints is a complicated optimization
problem, in this paper a meta-heuristic Cuckoo search (CS) algorithm with high convergence speed is used. In
order to reduce the uncertainty of the output power of photovoltaic system the energy storage system is
implemented and the optimal capacity of the storage is determined based on operation conditions. The
proposed algorithm for determining the optimal capacity of the battery in a sample micro grid is applied. The
results show the effectiveness of the proposed method for determining the optimal dispatch of the DGs and
capacity of the energy storage system.

Index Terms: Micro grid, Cuckoo search algorithm, Energy storage System, Economic dispatch, Photovoltaic
system.
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Fig. (3). Daily load curve of the microgrid

Load Curve (kW)
o = @ = = =
s 3 2 = = =
T

=

Q)..f‘so )|)3 SR Oy l!bd}‘j L;)‘Qxe)@ Lngu.:dsJ.?us LL.J‘ )
KW égLJ..n Gl pose slacasgaze iSlas 5 JSlas (V) Jgo
IR0 (o0 QL.\.; ‘) W 9 OA.S‘)J

Table (1): Operational characteristics of DGs
m;Slﬂ: ..\Jy @L;.A t5)l°).’°)'€€ Slaseiw (V) Jja?

&ilwlely &y 5o ol Sl ol JBlao &0 £
(¥3) (©lyshs) (©lggls) R
SN v 2 Sens 55 |
-IYE v v Visses e | Y
A v \ Y e e |V
v Syllggi f
Y- Y. A o

Ole b (Jo 59, So (b 50 45 935 s onaline (V) Jgozr 3llas
Dgd e OlgglSY 5laSid ) g aSed o (S S 6551 Jobs
O STy ol mlie 5 4t 5l )lopese 958 egdle
sl B 5o 63k Coeal b ol 5l s l3 000 4 b o slaas 32
o poe 4 bagrye slaanjo (V) Joozr wonl 093 2 (silutinte

A e las Celo SlygkS VS e 1 0aiST a5 il

oy

Jo DG plu b awlic o PV cwd olgiiny Jgone job o
PV solgiy coid allbon yidn VL (g 5@k s asse
L ogr aalez ol o Shoe g9 cnl olal

Chwy =Coy +C00 +Co7 =C 0 (f1)
Sl i 5o 93 Jolts NPV a1 CSA o 5080 s
Dygo 4 a5 ¢ a3 gominz o )s8l Wy, 5 )b golail aje
oled &5 (oo Jool) o a5 Sloj U035 oo (s5luesly (22550
Ol BB 25 050 @ (sleinge Wgy T Cessy ST L)1 058
RYPIRCYPES

g Ceond allyg, Jlade cBb s o PV (29,5 (lg (st (O
Q=1 ks

Sediy Gylopese anye Gl Bl jshie 4 CSA lzl (V
(V7)) 5loolainl b Lo pli 39, sl ESS jeam e

W ESS 5| K ol (¥

LESS (351 5 ol b b} i i oSy ol (F

b aSedny @olopo e 4y gilw BBlos jslaie 4 CSA >l (O
il 5 ol b b 5l cilite glaciz jl eolizul b ESS g
(YY) 5l oolazwl b pli g, 4o

w2 5 (YY) 5l ookl b (65,31 jlwo yu>d g NPV auls (£
d =i+l

s 850 slo cel glil 4 £ slaplE 1S5 (Y

e 9 Jlo yo 55550 59, sl NPV jladte p2STas 3L (A
NPV zSlas 4 by pe o po (58

S5 Slwopsd e i 9)9e o3k sl NPV al=e (4
kB @l el

oo Wl g gjlwans F

Sy aSiln, SO egolpiinn by, adllae slp a5 0550 e
[Y0] sl sais ools plias (V) JS& j0 a5 il o DC b

DC by ems

S e DC

oty DC

DC

W a5, HlLo oY) S
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Table (9): Generation dispatch of the microgrid units in grid-connected mode without storage
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Table (10): Microgrid daily profit for different battery capacities
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